OUTLINES OF GEAR-TEETH.
In treating of spur-gearing plane sections at right angles to the &xes were used to represent the gear, and the tooth outline was considered to be developed by the rolling of one plane curve (the describing line) upon another plane curve (the pitch line). The real teeth are, of course, solids bounded by ruled surfaces, all transverse sections of which are exact counterparts of the plane curves discussed. That is, the actual teeth are not lines generated by a point in the describing curve as it rolls upon the pitch line, but they are really surfaces generated by an element of the describing cylinder as it rolls upon the pitch cylinder.
Spur-gears coming under the head of plane motions permit representation by plane sections, as explained in Art, 10. This simple treatment cannot be applied to bevel-gears, for although each separate gear has a plane motion (rotation) about its axis, taking two cones rolling together, the relative motion is a spherical motion (see Art. 12). To construct bevel gear-teeth two projections are required.
Just as an element of one cylinder in rolling upon another cylin-
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der generates a tooth surface, so an element of one cone in rolling upon another cone sweeps up a surface which can be used as the basis of a bevel-gear tooth. Fig. 125 shows a pitch cone A with the generating cone G- (of equal slant height) in contact with it